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Question #1:(a)

E%l) _ <¢§O)‘ﬁ1‘¢§0)> _ /Oa \/gsin (%) ad (az — %) \/gsin (%) dx

2 . 2<7r> 200
=a—sin" (= | = —
a 2 a

1 O\, §O) 0
) [01") = 3 Lt len)

7 BB
. a /92 2 2
<¢7(72)‘H1W§0)> = / \/isin (m7r:1:> ad (x — 2) \/isin (E) dr = “Lsin (@)
0 a a 2 a a a 2
Therefore:
0 m 1s even
<¢7(79)|ﬁ1|¢§0)> = -I—%O‘ m = 4n + 1 for integer n
2a

—=% m = 4n + 3 for integer n

EQ — mQEfo) so the denominator Efo) ~ B9 s equal to —(m? — 1)E£0)-

The first three nonzero terms will be when m is 3, 5, or 7.
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part. Again, the first three nonzero terms come from m = 3, 5, and 7.
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. This uses many of the same terms from the previous
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@ B~ BY + B + B ~ B + % - o Seting BY = 7% and
h2

o= 1.63% gives | By ~ 1.58E§0) ~ 7.79—— | This is about 1% larger than the real
ma

energy.

Keeping the first three non-zero terms in the first order correction our estimate of
the ground state wave function is
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This is shown below in green.
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Question #1:
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1 L (4 - 2 2
b = E (wg — wl?) = 5T (eﬂ%m/L — e_zzmx/L) = \/;isin (%n:l:)
(e) [y, = \/%COS (%Tn(_x)) = \/%COS (%Tnx) = +1 -4, FEigenvalue +1

My = %z sin (%T”(—a:)) = —\/%z' sin (%T”x) = —1-4_ Eigenvalue —1
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Question #3:(a)
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